Introduction {#sec1-1}
============

Irritable Bowel Syndrome (IBS), the most frequent diagnosis made by gastroenterologists, is characterized by abdominal pain, and altered bowel habits, including diarrhea, constipation, or both.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7]\] IBS affects individuals of all ages, comprising 40% of outpatient consultations and estimated to affect 25-45 million patients in the United States.\[[@ref8]\] The prevalence of IBS is 1.1-5.8% in general population and 3-18.4% in Iran.\[[@ref6][@ref9][@ref10][@ref11]\] IBS patients are more likely to be female, married, less educated, overweight and obese (body mass index \[BMI\] \> 25).\[[@ref5]\] In half of all cases, symptoms start before 35 years of age while almost all report symptoms onset before age 50.\[[@ref12]\] Several Iranian studies have been conducted to evaluate epidemiological features of IBS using cross-sectional methodology.\[[@ref5][@ref6][@ref10][@ref13]\] The current work aimed to evaluate demographic factors in an IBS population in Iran using a case-control design.

Subjects and Methods {#sec1-2}
====================

From, October 2010 to October 2011, we performed an unmatched case-control study in Taleghani Hospital Gastroenterology Clinic, Tehran, capital of Iran. Individuals consecutively referred to the clinic and diagnosed with IBS based on Rome III criteria were enrolled (*n* = 153). Controls (*n* = 163) were those seen at a non-gastroenterology clinic and who did not meet Rome III criteria.

We used the Persian version of the previously validated Rome III diagnostic questionnaire.\[[@ref5][@ref14][@ref15][@ref16]\] The diagnosis of IBS was based on the presence of abdominal pain or discomfort for at least 3 month in the previous 6 month, with 2 or more of the following symptoms: (1) pain improved after defecation, (2) symptoms associated with a change in frequency of stool, and (3) symptoms associated with a change in the form (appearance) of stool. The patients who were diagnosed as having IBS were further categorized into constipation pre-dominant IBS (IBS-C) if they had hard or lumpy stools with no loose, watery mushy or watery stools in the past 3 months; diarrhea pre-dominant IBS (IBS-D) if they had loose, mushy or water stools in the last 3 months with no hard or lumpy stools and mixed IBS (IBS-M) if they had both loose and hard stools in the past 3 months. The diagnosis was confirmed by a gastroenterologist.

Participants were asked to fill in a demographic self-questionnaire that included information about age, gender, marital status, educational level, weight, height, monthly income, occupational status, alcohol drinking and smoking habits. Weight and height information were convert to BMI.

The study received the approval from Ethics Committee and a written consent was provided from each participant.

Statistical analysis {#sec2-1}
--------------------

Sample size was determined based on the following assumption: P~1~ (Prevalence of indicator in cases) = 0.42, P~2~ (Prevalence of indicator in controls) = 0.18, α = 0.05, *β* = 0.80. The minimum sample size required was calculated at 70 patients in each group. P~1~ and P~2~ were obtained from a pilot study on 50 individuals, including 25 IBS patients and 25 healthy controls. All statistical analysis carried out using SPSS 13.0 software SPSS, Chicago, IL, USA). Student\'s *t*-test was used to compare means of continuous variables. Pearson\'s Chi-square and contingency tables were performed to test for independence between discrete classifications variables. Independent factors related to IBS were determined by logistic regression. Continuous variables are presented as mean (SD) and other parameters as frequency and percentage. A *P* value \< 0.05 were considered significant.

Results {#sec1-3}
=======

One hundred and fifty-three IBS patients (cases) and 163 patients without IBS study (controls) were enrolled. The mean (SD) age of IBS patients was 36.3 (13.5) years and non-IBS patients was 33.1 (9.9) years (*P* \< 0.001). Of the IBS patients, 62.1% (95/153) were female, 37.9% (58/153) were male and in the control group 39.3% (64/163) and 60.7% (99/163) were male and female respectively. Most IBS patients 35.9% (55/153) had an education level lower than the diploma whereas 66.9% (109/163) in the control group received an education level higher than diploma. There were no statistical differences in smoking status or BMI between cases and controls.

Univariate analysis showed that IBS in males was associated with a lower monthly income (*P* = 0.04) and educational level (*P* = 0.001) and in females age (*P* \< 0.001), being unemployed (*P* \< 0.001), single (*P* = 0.04) and having a lower educational level (*P* \< 0.001), BMI (*P* = 0.02), and monthly income (*P* = 0.03) \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\].

###### 

Characteristics of male respondents and statistical comparison between irritable bowel syndrome patients and healthy individuals
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###### 

Characteristics of female respondents and statistical comparison between irritable bowel syndrome patients and healthy individuals
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Multivariate logistic regression showed that only low level of education was found in males with IBS (Odds ratio \[OR\] = 3.6, 95% Confidence interval \[CI:\] 1.4-9.6). Lower education level (OR = 2.4, 95% CI: 1.1-5.2), BMI (OR = 0.94, 95% CI: 0.89-0.99), unemployed (OR = 0.31, 95% CI: 0.11-0.85) and non-smoker (OR = 6.2, 95% CI: 1.03-37.2) was independently identified IBS in females \[[Table 3](#T3){ref-type="table"}\].

###### 

Independent factors related to irritable bowel syndrome according to gender
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Most of the subjects fulfilling the IBS criteria in both genders were IBS-C (51.7%, 30/58 in males and 52.6%, 50/95 in females), followed by IBS-M and IBS-D \[[Figure 1](#F1){ref-type="fig"}\]. No statistical differences were seen between male and female regarding subtype of IBS (*P* = 0.95).

![Prevalence of different subtypes of Irritable bowel syndrome (IBS) according to sex of patients. IBS-C: Constipation -pre-dominant subtype, IBS-D: Diarrhea -pre-dominant subtype, IBS-M: Mixed subtype. There is no statistical difference between male and female (*P* = 0.96)](AMHSR-3-391-g004){#F1}

Discussion {#sec1-4}
==========

In this clinic-based case-control design, we studied demographic factors in Rome III confirmed IBS patients. Because the diagnosis of IBS depends on criteria used, estimation of true prevalence of IBS may be limited.\[[@ref2][@ref4][@ref5][@ref6][@ref16][@ref17][@ref18][@ref19]\] Compared to previous guidelines, Rome III criteria is more specific and restrictive,\[[@ref5]\] The time period for diagnosis has been reduced from 12 months, using Rome II criteria to 3 months in Rome III.\[[@ref20]\] Using Rome III criteria might have led to the low estimation of IBS in this study.

We found that IBS-C (about 52%, 80/153) with alternating features of mixed subtype (IBS-M) and diarrhea (IBS-D) was the most common form of IBS. A female pre-dominance was seen in our patients diagnosed using Rome III criteria. D No differences were seen among male and female regarding to subtype of IBS (*P* \> 0.05).

In Sorouri *et al*., study\[[@ref16]\] in Iranian general population using Rome III criteria, the majority of cases were IBS-C (45.3%), while the cases with IBS-D (13.4%) were the least common. Another Iranian study on university students using Rome II criteria found IBS-C (50%) as the most frequent and IBS with an alternating stool pattern (IBS-A) as the least frequent subtype (21%).\[[@ref6]\] Similarly, in other Asian countries reported that IBS-C was the most frequent subtype (77.4%), and IBS-A and IBS-D comprised 15.5% and 7.1% of IBS patients, respectively.\[[@ref21]\] Mearin, *et al*.\[[@ref22]\] in a study conducted in Spain by using Rome II criteria on 2,000 subjects showed that IBS-C (37%) was the most common subtype, followed by IBS-D and IBS-A. Hungin, *et al*.\[[@ref23]\] in their study in USA revealed that IBS-A comprised the majority (66%) of IBS cases, followed by IBS-D (21%) and IBS-C (13%). An international study also found that IBS-A (63%), IBS-D (21%) and IBS-C (16%) to be the most frequent subtypes, respectively.\[[@ref24]\] A report from China noted IBS-D to be the most prevalent (74.1%) and IBS-A as the least frequent (10.8%) subtype.\[[@ref25]\] In Iran, among IBS patients referred to gastroenterology clinic, Roshandel, *et al*.\[[@ref9]\] reported IBS-A as the most frequent (60%) and IBS-C and IBS-D to be 29.1% and 10.9%, respectively. It seems that in Asia there is no consistency among different studies but in USA and European nations IBS-A maybe the most frequent IBS.

Comparable to other studies we found that about half of male patients and two third of female patients were below the age of 45 years.\[[@ref26][@ref27][@ref28]\] One Iranian study revealed that prevalence of IBS was more common in the young decreasing with increasing in age.\[[@ref13]\] A similar age trend was identified in a Nigeria population.\[[@ref29][@ref30]\] In contrast, no associations have been found between IBS and age China and England.\[[@ref25][@ref31]\]

While IBS is more frequent in females than males in Iran\[[@ref5][@ref13]\] and many European countries;\[[@ref17][@ref23][@ref24][@ref32][@ref33]\] no consistent differences however have been observed in Asian studies. Whereas, a number of studies conducted in Asia have not revealed a gender difference in the prevalence of IBS, others has been reported a female pre-dominance.\[[@ref19][@ref34][@ref35][@ref36][@ref37]\] The reason for this controversial sex difference is unknown. It has been suggested that female preponderance is selection bias due to females more likely to seek health care or differences in psychological responses and clinical symptoms between males and females.\[[@ref38][@ref39]\]

Consistent with other studies, we found that being single was more common in female patients with.\[[@ref5][@ref40]\] Sedentary lifestyle, changing in food habit, psychological factors may account for this finding.

In the present study, IBS was related to unemployed, lower monthly income and low educated. While Andrews, *et al*.\[[@ref40]\] shown a higher prevalence of IBS among persons of lower income, employment and education in the general population, Khoshkrood-Mansoori, *et al*.\[[@ref5]\] found no relationship between the prevalence of IBS and the education level. Unemployment is a risk factor for IBS possibly related to (1) lower income (2) more severe psychological distress compared to employed individuals.

While we have found no association between BMI and IBS in males, a significant association was seen among BMI \< 25 and female gender (*P* \< 0.05). Khademolhosseini, *et al*.\[[@ref13]\] in study on 1,978 individuals over 35 years in Shiraz, southern Iran, found no association between IBS and BMI. In contrast, Sorouri, *et al*.\[[@ref16]\] in a population-based study from Tehran, capital of Iran, reported that all subtypes except IBS-D increase with increasing BMI. It is possible that the use of self-reported information may account for differences in BMI score.

Some studies have shown that smoking habit and alcohol consumption is significantly associated with gastrointestinal disorders such as gastroesophageal reflux disease,\[[@ref41][@ref42][@ref43]\] uninvestigated dyspepsia,\[[@ref44][@ref45]\] abdominal pain\[[@ref45]\] and IBS, especially, in female and diarrhea-pre-dominant IBS.\[[@ref45][@ref46][@ref47][@ref48][@ref49]\] Halder *et al*.\[[@ref45]\] shown a relationship between alcohol consumption and IBS. We found no association between smoking and alcohol use in patient sibs. These conflicting results might be attributed to the study design, diagnostic criteria used, cultural differences, environmental factors, and small sample size.

This study limitation was that most exposures and outcome measures (such as height, weight) of the study were based on subjective reports. Diagnosis based on patients' symptoms may lead to an under recognition or misdiagnosis of the disease.

Because of the cross-sectional design and other limitations mentioned above, we believe that these results should be interpreted with caution. Frequency of IBS defined by Rome III criteria was relatively higher in females and younger peoples. Marital status, educational level, occupation, income and BMI were the most important related factors to IBS especially in females. Additional research is required to clarify the role of demographic factors in IBS patients with a larger sample size.
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